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Allinger, indicated that the lowest energy form of D-glucose is FUR1, five membered structure of D-glucofuranose [18] , (See Figure 1 and Figure 2 ). Later, those results were correted by J. H. Lii, B. Ma, and N. L. Allinger at larger basis set 6-311++G(2d,2p) [19] , At this basis set the lowest energy structures possesed the usual for D-glucose six membered ring of D-glucopiranose. Initially, the discrepancy between the computed at lower level, and experimental results were attributed to solvent effects, and after calculations at 6-311++G(2d,2p) basis to the influence of the basis set size and basis set superposition error. These findings stimulated our interest and prompted us to study the relative energy of pyranose and furanose rings of D-glucose utilizing various theoretical levels and various basis sets.
According to Ma et al. their FUR1 structure of (3-D-glucofuranose is of 0.23 kcal/mol lower in energy than PYR1 structure of α-D-glucopyranose at B3LYP/6-31G** level. After calculations at 6-311++G(2d,2p) basis set Lii et al. concluded that the PYR1 structure is of 3.34 kcal/mol lower in energy than the FURl. The results of our calculations with Gaussian94 [20] at different basis sets at B3LYP and MP2 levels are presented in Table I .
As can be easily concluded from Table I 
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The Effect of Diffuse Functions for Proper Description of Energies of Structures ofD-glucose
All in all, the results of our calculations allow to conclude that for proper description of relative energies of structures of D-glucose, and most probably of other structures with hydrogen bonds, the diffuse functions are of utmost importance. What seems to be particularly important from practical point of view, is that the inclusion of just one set of diffuse functions makes up for most of the difference in relative energies. Therefore the single point energies calculated at 6-31+G(d,p) basis set within B3LYP method are sufficient for comparing the energies of different conformers of larger systems, where basis sets of greater size can not be used due to limited computer resources.
